The mechanism of the photographic process AgBr is a unique and basic light-sensitive material in photochemistry and modern photographic industries [1] [2] [3] . The first accepted mechanism explaining latent image formation was proposed by Gurney and Mott in 1938 (ref. 4). Using a crystal lattice of AgBr as an example, Ag is positively charged (Ag + ) and Br is negatively charged (Br -). When a photon of sufficient energy is absorbed, an electron is released from the Br ion, creating a neutral Br atom and a free electron. The electron is mobile and can move through the crystal until it becomes trapped by a potential latent image site (i.e. dislocation) creating a negatively charged trap. This step is referred to as the electronic conduction stage. The negative charge attracts Ag + ions which migrate through the crystal via interstitial positions, creating a Ag 0 atom. The result is that the Grain rotation and lattice deformation during photoinduced chemical reactions revealed by in situ X-ray nanodiffraction
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. When a photon of sufficient energy is absorbed, an electron is released from the Br ion, creating a neutral Br atom and a free electron. The electron is mobile and can move through the crystal until it becomes trapped by a potential latent image site (i.e. dislocation) creating a negatively charged trap. This step is referred to as the electronic conduction stage. The negative charge attracts Ag + ions which migrate through the crystal via interstitial positions, creating a Ag 0 atom. The result is that the In traditional photographic theories, the visible-light-induced latent image Ag site acts as a catalyst that allows for the preferential reduction of exposed AgBr grains to form Ag 0 via chemical developers such as hydroquinone 7 . But the formation of a submicroscopic latent image silver sites due to X-ray exposure is not the result of the X-ray photon itself but instead an interaction resulting in the production of secondary charged particles. For example, these interactions can occur by photoelectric or Compton effects as a result of absorption or scattering of the X-ray photon 8 . In a typical reaction of AgBr with visible light, AgBr grains are surface sensitized such that exposure to visible light preferentially causes Ag 0 development centers to form on the grain surfaces. In AgBr photolysis with X-rays, the silver latent image site grows to become a silver speck and can be found internal to the grain or on the grain surface. Continued high-energy radiation exposure can result in filaments or dendrites growing from the surface of the AgBr grain 9, 10 . This process is generally not very efficient for short time X-ray irradiation such as a medical X-ray, so a visible light emitting phosphor is placed next to the X-ray film to increase exposure efficiency. But in our current experiment, it is not a problem because of ultrahigh intensity and relatively long-time exposure. However, the efficiency of X-ray absorption by AgBr is in the range of 3-10% depending on the total AgBr chemistry and X-ray energy.
The face diagonal of the Ag 0 lattice (5.779Å) is almost the same length as the cube edge length of AgBr (5.774Å) resulting in two observed orientations of Ag 0 relative to the host AgBr. The first is {100} faces parallel and rotated 45 about the <100> axis. The second is {110} faces parallel and rotated 90 about the [100] axis. The mechanism of photolytic Ag formation requires a net mass transport to the Ag aggregate. The resulting strain in the AgBr lattice is relieved as the Ag 0 particle(s) grow by continuous generation of prismatic dislocation loops, that move along the <110> glide plane 11 . In experiments using laboratory source UV (1-3 h) or X-ray (45 min) exposure of AgBr single crystals, Berry and Griffith 12 observed X-ray diffraction Weissenberg patterns change from spots for the AgBr phase in the initial neat single crystal, to rings due to AgBr and Ag 0 randomly oriented crystallites after extended UV or X-ray exposure. A similar result was observed for AgI exposed to ambient light, with the single crystal fragmenting into a mosaic structure due to strains produced as photolytic Ag 0 is formed 5 . Convergent beam X-ray analysis was used to identify the mosaic structure of precipitated AgBr grains 12 . As latent imaging sites grow in size due to Ag 0 atom agglomeration in different locations within a grain, inhomogeneous strain due to changes in lattice spacing were found to be present. If this strain exceeds elastic deformation, a crystal can fragment into a polycrystalline sample. 
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